The interaction of an organophosphorus insecticide m ethylparathion (O.O-dimethyl 0-4-nitrophenyl phosphorothioate) with double-stranded DNA was characterized by UV and circular dichroism (CD) spectroscopy. Two kinds of DNA were employed: calf thymus DNA (CT DNA) and a synthetic two-stranded oligomer of sequence 5'-d(TTG GA TCCG AA TT-C A A G CTT)-3\ Melting curves and CD spectra were taken for the DNAs in the presence of the insecticide at methylparathion/DNA base pair molar ratio of 0.5. The insecticide evoked a decrease of the melting tem perature and a broadening of the transition range for CT DNA. Similar effects were observed for the synthetic oligomer but they were less pronounced than in the case of CT DNA. M ethylparathion evoked a slight shift and an increase in the ampli tude of the negative band in the CD spectra of both DNAs. O btained results indicate that methylparathion may perturb the thermal stability and conformation of DNA, which is an evidence that the insecticide has an ability to interact directly with DNA.
Introduction
Chemical pesticides are a group of agents used to control insects, weeds or other pests, but, al though not showing any immediate adverse effect (at least at concentrations normally used in agri culture), som e of them may pose a significant long-term hazard to man (Bianchi et al., 1994; Hrelia et al., 1994) . Am ong the possible adverse health effects of pesticides, genotoxicity is of spe cial significance because of the long latent period between the exposure and effects becoming appar ent (Tungul et al., 1991) . Although many pesticides have genotoxic properties, as demonstrated in var ious tests (Carbonell et al., 1993; Dolara et al., 1994) , there are, in general, very few studies on the molecular basis of this feature.
To assess interaction between the insecticides and genetic material an in vitro system which looks at the effect of insecticides on purified D N A directly can be used. This system has several ad vantages. First, it is organism-independent, that is, it does not rely on the biology of a particular orReprint requests to J. Blasiak. Telefax: (+4842) 783958. ganism for detecting any interaction with DN A . Second, the masking of D N A damage by the re pair system need not to be considered.
In the present work the interaction between D N A in vitro and an organophosphorus insecti cide methylparathion has been investigated using spectroscopic techniques. Since the early 70s or ganophosphorus insecticides have become the most extensively used pesticides due to their effec tiveness in cholinesterase inhibition in insects and low persistence (Barnett and Rodgers, 1994) . Methylparathion is a commonly used insecticide useful for insect control in agriculture and preven tion medicine and there is some evidence for its genotoxic activity (Dolara et 
'-d(TTGGATCCGAATTCAAGCTT)-3' (B) in the presence of methylparathion (------) after 24 h incuba tion at 37°C as compared with control DNA (------).
Insecticide/DNA base pair molar ratio was 0.5. The ab sorbances were normalized to absorbance of 1.00 at 5°C. The effect of methylparathion on melting prop erties of synthetic oligomer is illustrated in Fig. 3B and the corresponding parameters are summa rized in Table I The lack of changes in the U V absorption spectra indicates that the possible interaction be tween the insecticide and D N A does not change substantially the secondary structure of the D N A in the degree which can be resulted in the changes in its U V absorption spectrum and that the amount of molecules of the insecticide bound to D N A may be quite low.
Melting curve of CT D N A incubated with methylparathion is compared with that of the con trol in Fig. 3A . The analysis of the melting curves brought parameters of the helix-to-coil transition for methylparathion-treated and control D N A given in Table I . It can be seen from the Table  that The exact character of the changes cannot be de duced from this study, but it is important that ex periments indicate an ability of methylparathion, a commonly used xenobiotic, to interact directly with D N A in vitro. This does not mean that the insecticide is mutagenic or carcinomic, but does, however, suggest that it has a potential to cause a damage to D N A in vivo (Griffin and Hill, 1978) . That is why the results obtained warrant further investigation.
